We investigate whether it is possible to store and retrieve an intense probe pulse using a medium that can be modeled as a set of atoms with the relevant energy levels in ⌳ configuration. We demonstrate that it is indeed possible to store and retrieve the probe pulses that are not necessarily weak. We find that the retrieved pulse remains a replica of the original pulse, although there is overall broadening and loss of the intensity. The loss of intensity can be understood in terms of the dependence of absorption on the intensity of the probe. Our calculations include the dynamics of the control field, which becomes especially important as the intensity of the probe pulse increases. We use the adiabatic theory of Grobe et al. ͓Phys. Rev. Lett. 73, 3183 ͑1994͔͒ to understand our numerical results on the storage and retrieval of light pulses at moderate powers.
I. INTRODUCTION
Electromagnetically induced transparency ͑EIT͒ ͓1͔ continues to lead to newer applications in optical physics. It was shown how EIT can lead to ultraslow light ͓2-6͔. There are proposals where EIT and other ideas are used to produce light with zero group velocity ͓7-15͔. Fleischhauer and Lukin ͓11͔ introduced the idea of a dark state polariton which is a combination of atomic coherence and the probe pulse. The relative weightage of the dark state polariton depends on the temporal shape of the control field. On switching off the control field, the polariton prominently has atomic character. On switching on the control field, the polariton starts acquiring the field character that eventually dominates. The storage and retrieval of weak pulses thus become possible. Matsko et al. ͓14͔ extended this analysis to consider the storage and retrieval for nonadiabatic switching of the control field. Further generalizations to include the detunings of the probe and pump fields have appeared ͓15͔. Previous works ͓9,11-15͔ on this problem have been carried out in the linear regime, i.e., where the probe pulse is much weaker than the control field. The natural question then is: whether it is still possible to store and retrieve an intense probe pulse. Here, the nonlinearity of the medium with respect to the probe pulse amplitude becomes quite significant and this might lead to the distortion in the pulses. In this paper, we address this question by characterizing the probe pulse propagation for different types of pulses in a medium that can be modeled as an ensemble of atoms with the relevant energy levels in ⌳ configuration. The paper is organized as follows: In Sec. II, we present the Maxwell-Bloch equations governing the propagation dynamics of optical pulses at moderate power. In Sec. III, we present the results obtained by numerical solutions of the relevant Maxwell-Bloch equations. We include the radiative decay of the atoms as well as the dynamical evolution of the control field. In Sec. IV, we describe how the adiabatic theory of Grobe et al. ͓17͔ can be used for understanding the storage and retrieval of probe pulses at moderate power.
II. DYNAMICS OF PULSE PROPAGATION
Consider the propagation of a pulse ͑called probe͒ defined by the electric field
Here E ជ p is the slowly varying envelope of the probe field. We assume that a pump pulse defined by
will act as a control on the propagation of the probe pulse. We assume a medium whose atomic transitions are as shown in Fig. 1 . The probe pulse is tuned close to the transition ͉1͘↔͉3͘. The control field is tuned to the transition ͉1͘↔͉2͘. We further assume that the states ͉2͘ and ͉3͘ are metastable states. We work with the density-matrix equations for the medium as we fully take into account the radiative decay of the excited state. 
